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November 6 - 9, 2004 were very active days for
solar and auroral events. A major sunspot group,
AR 0696, with a complex magnetic field produced
several Coronal Mass Ejections and flares during
this time. There was an X2.0-class solar flare on
November 7, 16:06 UT and a CME ejection. On
November 9 and 12:00 UT, the beginnings of a
major geomagnetic storm started. The NOAA
Space Weather Bulletin announced that:

The Geomagnetic field is expected to be at

unsettled to major storm levels on 09
November due to the arrival of a CME
associated with the X2.0 flare observed on

07 November. Unsettled to minor storm
levels are expected on 10 November. Quiet
to active levels are expected on 11
November .

Many observers as far south as Texas and
Oklahoma reported seeing beautiful aurora on
Sunday night from an earlier CME/flare combination
on Saturday, November 6th. In the space provided
below, calculate the speed of the CME as it traveled
to Earth between November 7th - 9th assuming that
the distance to Earth is 93 million miles, or 147

C2: 2004/11/07 16:54  EIT: 2004/11/07 16:48

million kilometers.

Question 1 - How long did it take for the CME to arrive?

Question 2 - What is the speed of the CME in miles per hour?

Question 3 - What is the speed of the CME in kilometers per hour?

Question 4 - What is the speed of the CME in miles per second?

Question 5 - What is the speed of the CME in kilometers per second?
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Teacher's Guide

The distance to the Earth is 93 million miles or 147 million kilometers.
Start time = November 7 at 16:06 UT
Arrival time = November 9 at 12:00 UT

Question 1 - How long did it take for the CME to arrive?

Answer: November 7 at 16:06 UT to November 8 at 16:06 UT is 24 hours.
From Nov 8 at 16:06 to Nov 9 at 12:00 UT is

(24:00 - 16:06) + 12:00

=7:54 +12:00

= 19 hours and 54 minutes.
Total time = 24 hours + 19 hours and 54 minutes = 43 hours and 54 minutes.

Question 2 - What is the speed of the CME in miles per second?
Answer: In decimal units, the travel time from question 1 equals 43.9 hours.

The distance is 93 million miles so the speed is 93 million miles/43.9hours
Or 2.1 million miles per hour.

Question 3 - What is the speed of the CME in kilometers per second?

Answer: Use the conversion that 1.0 miles = 1.6 kilometers, then
2.1 million miles/hour x 1.6 km/mile = 3.4 million kilometers per hour

Question 4 - What is the speed of the CME in miles per second?

Answer: Convert hours to seconds by

1 hour x 60 minutes/hour x 60 seconds/minute = 3,600 seconds.

Then from question 2: 2.1 million miles/hour divided by 3600 seconds/hour
= 583 miles/second.

Question 5 - What is the speed of the CME in kilometers per second?
Answer: From question 3 and the conversion of 1 hour = 3600 seconds:

3.4 million kilometers / second divided by 3600 seconds/hour
= 944 kilometers/sec.
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